Calcitriol Prevents RAD51 Loss and cGAS-STING-IFN Response Triggered by Progerin.
Hutchinson Gilford Progeria Syndrome (HGPS) is a devastating accelerated aging disease caused by LMNA gene mutation. The truncated lamin A protein produced "progerin" has a dominant toxic effect in cells, causing disruption of nuclear architecture and chromatin structure, genomic instability, gene expression changes, oxidative stress, and premature senescence. We previously showed that progerin-induced genomic instability involves replication stress (RS), characterized by replication fork (RF) stalling and nuclease-mediated degradation of stalled forks. RS is accompanied by activation of cGAS/STING cytosolic DNA sensing pathway and STAT1-regulated interferon (IFN)-like response. We also found that calcitriol, the active hormonal form of vitamin D, rescues RS and represses the cGAS/STING/IFN cascade. Here, we delve into mechanisms underlying RS in progerin-expressing cells and the rescue by calcitriol. We find that progerin elicits a marked downregulation of RAD51, concomitant with increased levels of phosphorylated-RPA (P-RPA), a marker of RS. Interestingly, calcitriol prevents RS and activation of the cGAS/STING/IFN response in part through maintenance of RAD51 levels in progerin-expressing cells. Thus, loss of RAD51 is one of the consequences of progerin expression that could contribute to replication stress and activation of the IFN response. Stabilization of RAD51 helps explain the beneficial effects of calcitriol in these processes. This article is protected by copyright. All rights reserved.